1. INTRODUCTION SOME degree of infertility is an inevitable consequence of interchange (reciprocal translocation). The cause is genetic non-disjunction at meiosis in interchange heterozygotes. For this reason interchanges become established within populations only when their contribution to fitness more than compensates for the infertility. Cases have been described in Gampanula persicfiora (Darlington and La Cour, 1950) , Paeonia ca4fornica (Walters, 1942) and Periplaneta americana (Lewis and John, 1957) , where the interchanges "float" within populations made up of interchange heterozygotes and of individuals homozygous for the interchanges and for the normal standard chromosomes. These species are, normally, outbreeding but in all the populations with interchanges in high frequency there was a degree of inbreeding imposed by isolation. The high frequency of interchanges in these relatively inbred populations was attributed to the superior fitness of the interchange heterozygotes which, in turn, was explained by the heterosis manifested by the heterozygous combinations of gene complexes located on the chromosomes involved in interchange. There is experimental evidence to confirm the superiority of interchange heterozygotes in Campanula (Darlington and La Cour, 1950) and in rye (Rees, 1961) . Among progenies of interchange heterozygotes, inbred by self-pollination, it was shown that the proportion of heterozygotes was in excess of that expected in the absence of selection. The following experiment was concerned with determining the relative fitness of interchange heterozygotes and of the structural homozygotes in a more direct way, by growing them in competition with one another under conditions of high sowing density.
MATERIALS AND METHODS (i) The interchanges
The seeds used in the experiment were from self-pollinated parents heterozygous for two independent interchanges, A and B. The parents themselves were from a stock maintained for more than 10 generations by self-pollinating AB interchange heterozygotes. One of the chromosomes involved in A is the nucleolus organising chromosome and at diplotene and diakinesis in the A interchange heterozygote it is readily distinguished from B because the interchange association of four chromosomes is attached to the nucleolus. The two interchanges are the same as those described by Rees in 1961. One point to note, however, is that a gene located in the interchange A chromosome causing yellowing and, ultimately, the death of seedlings in the 1961 experiment is absent from the present stock. In this case all classes of homozygotes, as well as heterozygotes, are viable. This is reflected by the distribution of double (AB) heterozygotes, single (A and B) heterozygotes and of homozygotes among the progenies of a selfed AB heterozygote grown as spaced plants in the field. It was 7: 15:8, very close indeed to the 1:2: 1 expected.
(ii) The densities Seeds were sown in small plastic pots 2 inches in diameter and 2 inches deep, at densities of 1, 5, 10, 50 and 150 per pot. The pots were in three blocks. In each block were 21 pots with 1 seed, 6 pots with 5 and 10 and 3 pots with 50 and 150 seeds. Plants were left to mature in the pots and the survivors classified into double (AB) heterozygotes, single (A and B) heterozygotes and homozygotes by scoring first metaphases of meiosis. Five plants among the survivors were classified at each density in each of the three blocks. The results were homogeneous within densities among blocks and, for this reason, the data were pooled over blocks for analysis. 
(i) Mortality and selection
The object of sowing at the higher densities was to increase the mortality and thereby the selection pressure upon the different genotypes competing with one another. The relative frequencies of the different classes of interchange among the survivors tell us which are best able to survive under the conditions of increasing stress. Table 1 and fig. la show, as expected, the strong correlation between sowing density and mortality. Also in table 1 are the distributions of interchange classes among the survivors.
(ii) Heterozygoles versus homozygotes Table 1 shows that the proportion of interchange heterozygotes (double plus singles) among the survivors is, overall, in excess of the expected 3/4. Furthermore, the proportion increases at the expense of homozygotes with the increasing mortality associated with increasing sowing density (see also fig. 1 b) . A regression analysis of variance, after angular transformation, confirms that the correlation between the proportion of heterozygotes among survivors against mortality is significant (P = <0.01). The experiment confirms, in terms of survival, the superior fitness of interchange heterozygotes relative to homozygotes under conditions of high mortality and of intense competition imposed by high sowing densities. We conclude that their superiority in this inbred population is a reflection of the highly adaptive heterozygous gene combinations located and maintained by the interchanges. It is noteworthy, however, that while heterozygous combinations in A and B separately are at a distinct and increasing selective advantage under conditions of increasing stress, together (in AB heterozygotes) they interact in such a way that the advantage is eroded. The results in this respect confirm the findings of a previous investigation (Rees, 1961) , namely that the contribution of interchanges to the fitness of populations is attributable not to genic heterozygosity per se but very much dependent upon the action and interaction of particular gene sequences in heterozygous combination.
